Osteosarcoma cells promote the production of pro-tumor cytokines in mesenchymal stem cells by inhibiting their osteogenic differentiation through the TGF-β/Smad2/3 pathway.
Mesenchymal stem cells (MSCs) are among the most important components of the osteosarcoma microenvironment and are reported to promote tumor progression. However, the means by which osteosarcoma cells modulate MSC behavior remains unclear. The aim of this study was to determine the effects of osteosarcoma cells on both the production of pro-tumor cytokines by mesenchymal stem cells (MSCs) and the osteogenic differentiation of MSCs. High level of transforming growth factor-β (TGF-β) was detected in three osteosarcoma cell lines. Conditioned media (CM) from the osteosarcoma cell lines Saos-2 and U2-OS were used to stimulate the cultured MSCs. We found that osteosarcoma cells promoted the production of IL-6 and VEGF in MSCs by inhibiting their osteogenic differentiation. Furthermore, TGF-β in tumor CM was proved to be an important factor. The TGF-β neutralizing antibody antagonized the effects induced by osteosarcoma CM. The inhibition of Smad2/3 by siRNA significantly decreased the production of IL-6 and VEGF in MSCs and induced their osteogenic differentiation. We also found that Smad2/3 enhanced the expression of β-catenin in MSCs by decreasing the level of Dickkopf-1 (DKK1). Although the inhibition of β-catenin did not affect the production of IL-6 or VEGF, or the gene expression of the early osteogenic markers Runx2 and ALP, it did enhance the gene expression of osteocalcin. Taken together, our data indicate that osteosarcoma cells secrete TGF-β to maintain the stemness of MSCs and promote the production of pro-tumor cytokines by these cells.